f 

1 

mmm 

£ l t fe sin j& ^ & ci t & a (d & Mm vf n z> „ 



2 

5 T SJgifc-T 6 tlTV**. 

. RtSt^©BI!Htdtfi<, TFTfP«Nf©^P-feXfi«fci|i(|R*t^DTL 

•T§i!l^t7jj*^gEtC^$tlTV^ 0 #if 1 0 - 1 2 5 9 2 9§ 

1 0 - 1 2 5 9 3 1 ^il:Si$nfcef n, M«y'J3 

1 2 5 9 3 O^&fgtCte, C:©affi£fflV>T»i!l«tB <&f8T«4ME^Ji £ 
20 §il.i-5IB«fe^^o 



3 

xiz&^TmMvmmmm&nxif. ^mmiz^mn^^m^mvxi&m 

10 5£W<Dm*< 

(%BJ ^fl¥&: V £ o t T 3 HHS) 

15 ut^iltbTOSo 

* KAizTFT&ttmtTzmxtem? mm?u--p. y'jn>©pi 
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mm. mm. mm^^jis^-ttzfimtzzo ngu^iitf^ 



5 

mmmfiL±\z&mm£, m&mm\zWt-?z>mtmmt. ®.mmm&mi&-?z> 
nm£. 

15 MimfcMmtmtmmmmhiz^mit&mmLrcm. mttt&mzmmz 

±IB«^tC*3(.iT, jtufE&JjgJgteT i , Ta, W, Mo, Cr> N d , F 
20 e, Ni, Co, Zr, Z n ZMtftircTtm. i^MIBTEiif £3£J&#£ 



6 

^Miiif, tt^^i?, ii^tt§» ^u-m^, 

^ftiii, z t>izz\nt>(Dmm-t)^&nT^T>b&^o 

&tc.±$mf&iz&^Tmm&mmzmkz^z>j:mz. ^-if-^Mtt, 
mmm. Mfrfeu-^-KmMhmmm£<DM&mm\z&^T&z\ut>nz> 

10 u«h^tLW§. 

±tE^^^4o^x, ffimu—tf-mz. mmmmomfau— »f— , 

Tte, YAGU— if-, YV0 4 I/-lf-, YLFI/- if-, YA10 3 1/- 
15 If-, ^7X1/- if-, ;Hf— I/— tf— , Tl/^if > H^-T Fl/-if— , T 

MM5£M<D U—*f—$ztc.te/'$)\,Xf£M<D I/— if — <h LTfi, x^f/^? U— if 
-, A r l/-if-, K r l/-1f-fr £3ttfnfc-a££kmi&«^&&o 
£fc, MfBl/-1f-^(D^lt^r6l«S1g»e»^JII)g{'P,l=tbTt), 

20 mmmfrz&mmizmMVTh. TO^iwixfeg^. 
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*>&V>. MfBI/-1f-^0&fi(il Onra~lmm, £D£?£L< 

5 (il 0 0nm~l OjtimOfc©^^^©^^. 

10-12592 9^&ffi, 10-12593 O^ffi, 

io wm¥ 10-125931 #iiH>-U3>mT&3#gitjsj: 
o o t@g (¥mfti/vu>m<D&mtt„ Tkmitiz&mfzn&mm) 

is tinted asm&&$>z>o b^b v ^^^©k-if-^Hai^^^^^ppo^ 

fbMS *ff -5 £ £ TiWitnljig £ t Z> tt, -en <b oD^Ett^ < fc ^ ft & , 

20 T&MS^fiTr^i^Micl^o 
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^©imi^ mzmMfem^tf, hhrta {^mv f • • y-— 

10 merit. &mm £&mm±\zmf&zntcm{t%m L<D^m tteztf, mut 
&mm£<Dmizftzfr<Dm&mf&-£nT^z>Wi&\z\z. ^^izmm^. mm. 
h&mmt(Dm\z^fc^nfcm%fr(Dmti<Dftmifi^7L%n&^ ig#<zx & 
mm:<k<®jm&&mm<D±T 2 o©#®t^^n^> z\ h^m^n^m^\z 
&^t, mmmmzmwifr t>mm-rz>mz. &mm£m$zt>fr<Dmzi<Dm\z 

*mw(Dm<DftmjjmzM-?z>mmz, 
mm±\zmm^jmt. mt&tmyomizm-r &&mm m&mm\zm-rz>mt 
mmt, mmfc®m<D±^izmmfcm^z^tsWimMm&Mf8.'tz>j:m£. 
20 mm&mm&m4tzi£z>z.tiiz£K), mt^mmmhom, ^r^tmmmitm 
m t. (D m, itmmmmm t. <d m & <£ urn mmitmm t. <d r% <d \z ^ m 
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&4b\ *b^^#4j, Mw^^ra, {b#w(c-e^<, mmm\zmm.^ 

fit, ±sB^^fci3ViT. mmm^mzz: ^mmmm^mm-r^>m. 
i^ho^ti^Ki. mkmmt&mmt<»m&tj&'bi£<tzz>&o\zirz>z. 



10 

few, M^tt^t)©, RjfHjtt^Wf ^^A^CDfcOT&^T 

10 ^^;i/A^C0-7°^X^^^*1S, #'Jlf l/>7l/7^1/-h (P 

ET)> *'JX-r;i'XJ^> (PES), *iJx^l/>^-^^l/— h (PE 
N), 5^U^— 4^— h (PC), ^--TD>, Ji?'Ji-r;H-TJ^h> (P 
EEKK *UXM> (P S FK ^>JX-^;U-T (PEI)« 4?'J7U 
l/-h (PAR), ^'J^l/>fl/7^1/-h (PBT), #>J-r^F&<*: 

15 <Dy'^X^y^m^m^V^ 0 

±m¥m&mw<Dftmj3mzMr&±mmmzjo^T. mik^mm&ft 
i£*WLmmm\zmwisTh&^L, $ § ^ ^ t f t t t 

20 mmv^s. MmmMm\zmift>nfcm^ummmm&#i,T&r). mmm 
mm t s mmm fa&m. torn \z itm^m^m znz>&o \ztz>* 

±m¥m&mw<DttMJjmzM?z>.tmm&c.\z&i*T. eli^ 
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(Dmmmtm 3 (Dmmmh&m\fT . -t^zn^^TK^mmt^^rzm 

nmz^-DXh^o 

&tc. ±nzmm&^W(Dftm^mz£^Tmzn&^BM<Dffij$^ 
&Mmm&mT&Mfa±(DmMm\zmT&&o\z&mm4kMm*mz-. m& 
15 mmfcwm(D±jj\zm^&m&rcz:£&!&mtT&¥M&mwT~fr2> 0 



12 

tern izmm swc<& \z &&&&& %&mm\z u—*?- m#T2> rc 
tbmmmmftm\z&m&*z.z>z\£ifimKo 

10 mm&m-? &&mmm&3:m\zm-z>T&m£. k>&< mm-rz z t^mx$> 

So 

Tz\i:&-asm'v$>zrctb. mm\zm^fz7u-txh-mz-z> 0 nt§ 

15 %&ffilZftMTZ>Z\Zitfx£.Z>o 

mmcDffiMtiLmm 
mat, nffi<Dmm&mTmx*$>z> a 

20 1 ) 
1) 
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1) 

T^^^^Th'J^X^S^^iiJ^I-r^ST^-S., (*WJ1) 

5 1) 

010(1 ^7fegS^®m^O»T®^B^^-rEI-l?fe^o (^6609 4) 
il 1H ifMcD-i^tit^§„ (HifiM5) 

io eii2«. mTmmfD-M&vk-rmT'&z* (mmrns) 

mi (a) cf> io(im li^ii, i2«^#j«, i3«msij 
15 mm-e&z> 0 

mi (a) k&ht, sisi otemm&mmi i \z\&>&$tiz>$i-mmmo) 

mi (A) \z^?£?\zmfci o±l:^SI l l^Mt?.. ^jg 
Slit LTf^^65^:0i|«W, Ti« Ta, Mo, Nd, Ni, Co, Zr, 

-&<®)ttmfrt>t£z>mm. & friz z.nz(Dmm&m^z>z\ ^tomm 

til 0 nm~2 OOnm, £?£L<te5 0 nm~7 5 nmttS. 
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tz^£o\z. mmi o t&mmi 1 £<Dmzmtmkisvn>mfrt>izz>m. 
&mm 1 1 ±\zwt<twm i 2 mtmm 1 2 £ it, 

5 0~2 0 0 nm»Uk 

10 ^^-e, mimmi 2±\z^mmmi 3&Mf&rz> 0 z.<D®.mmmi 3 it 
^ctij^i® 1 3 ^m^-r^nwLt^m 2 1 5 &m 1 

15 ftfl 4Ta!iDftttSo (01 (B)) i2©Ml5ttm©Itl 

mm. $>zwtmmm* ^tz\^ri^(Dm^m^noz\h\z^x^mm 
20 1 it,m\k-znz> 0 mi (o -m, ytmmiz&zmitxm&^vx^z* 
mm&mmi i<Dm<tmmiz^-ox.±mm<tmm 1 6^^$n^o (0 

1 (D)) 



15 

mi (e>) d^-erau »f«»s i 3©«««j3fi&a*3i<, ia«i^tc: 

mi (f> te&fHjgtji i s&MMznta'&omm&jB'r. 

mi (g) j»tij^e i 3 &m^T2>rc*b<Dmm'v&2>m3<Dmmi 8 & 

1 m i (h)) 

15 ELI2UMI, ELf2 1$^t^5l4©Itl9 

£|g3cDig*#2 0-r$t±-r^»o (0 1 (I)) &*3, I3 0gf^2 0^|f 

& tVTm^T3imi£&&mf&m\zmm-rn&<k^o z\om&. titmmmiz 
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mmizmytmw&ftm-tzmfrhmzmfe-zti-f. %^f^r^ 

0 2 1:, ^fgHJKJ^&Jg® (^>^f>I5 0nra) ^fe«fctXSf^*Ji 
(XA^/^}5felC c t^)^^Smi^2 0 0 nm) LfcJ£|@l?<7>^«H£<Z> 

02 (b> fr$ftfrz&o\zmfe2ntcmm(Dm&mw.T*<Dmmm*6% 

\Zlbmtcf£^—Jj. ®.m$'J>U< <ht>4 0 %ig^£®;LT^<g> (0 2 (C))o 

20 z\<Dt£&mfamfrt>&mmizu-if-yt&mHisT'b. z\<D&mmT*ytJL* 
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mmw i ] 

10 &^££T&^o 

s*si o oiim tf^xmm (an ioo) £/fH^ 0 £-r, ««± 

PCVD j&tCcfcDiHb^fbv-U 3>Jp 10 1*10 0 nm©IITs£Ib 

fee 

XA°y^j*ic:iO^JS«ibT^>^X5 i >® 1 0 2*5 Onm 

15 <DmmT*j&mis. ^Mtfaiwia/v^siawM i o 3a 

3 0. 5cm) S1S*inl^t-^^^(CUP|^b^T;i/3f>^7 > *^* 
3 0 s c emibtegb. OOt, J&te# 0 . 4 P a, J&gtft 

20 ^3kW, T;Prf >fi«/®^giEg = 1 0 seem/ 3 0 seem 



18 

^SSns»m^'Jn>Il 0 3b(«J£S i = 3 2 %,0= 5 9 %, 
N=7%, H=2%) ^lOOnmOf^CilML^ $ £ 
fIiWH^7X-7CVDMlll3 0 Ot^I^XS i H 4 T*SR 
5 Hli££WT£¥##Jl (u^T»iSy'j3>I) £5 4nm(DJp£T-^ 

aaj^^Tl Oppm (D~ ytr)l&'£tSWFWt—yfr)l'&mm&7> tf 

«6o^ms (so or, i e#p B i) seafl2©fc»©i»5aa (5 5 or, 

15 T&cfc^. 

* (XeCl : jfcS 3 0 8 nm) ©JUM"*;*:^, ^fc«m^fflM4«Tff 
•9o U— If— 3£K:te$tfi4 0 OnmJ^T©X+>^l/— If— Y A G U — 

20 if-om2i«pig, ^3i^n^^ffl^^ 0 mvmvmtii&ii o~ 

1 0 0 0Hz g^O/t;UXl/-1f-^^fflV^ a^l/— !f— #&3fe3**fcT 1 
0 0-5 0 OmJ/cm'Kil^U 90-9 5%0t-A-777*$^feoTi 
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ItU y'J 3>M^®^^$i±n«*i:Vi 0 Z\Z\X\t. mQMlsm%iWt3 0 

fc<D&2mm&~m4mm&%:m.m-rz><Dfim2iis^ 0 ttmm\z\-&, Nd: 

YV0 4 V— if- 1 0 6 4nm) 0^2W ( 5 3 2 nm) ^3ili 

^(3 5 5 nm) £>M-mkO;^o MB^iS© l/-if- £/8 ^Sii^Klki;, 

io mti i ow©^^igcDYvo 4 i/-if^^stm^nrcu— if-^^#^^ 

^$f^AtlT> i«P^^ltm-r^)^?*t>*S 0 fit, £?i;L<te^ 
^{Cci:D^I^®iCT^^^/t«t«R^^©l/-if-^^^LT, til 
^tcMSt-T^o ^©i^CDX^;^— ^SteO . 0 1~10 0MW/cra ! 
15 ($?£b<te0. l~10MW/cm ! ) ^ra§„ ^bT, 10~ 

2000 cm/ snm<Dmm~i:u—yr— mzmi^xm^imzmmmm^ts 

<fct^T, ±fBl/-if-7fe©MSt(CcI:0^^$nfe^k;jm{c:ijn^, ^V>tK^ 
S» *II^lT1Jt7>7K^ffl^TA*'J71^Mb^^ ^l^T© 



20 

cvD^7/v^^if^i:Ti~ i o nmmmcDmtm^mmvx 

5 ^75\ A 'J 71±ICX A -7 ^fedty 7 ^ U >^'T h ht£Z>T)Vzl> 
Ttm&^mtiknzsVuym* 1 0 nm~4 0 0 nm, Z\Z\X*\$mm 10 0 

CVD ^^rffiViTT;l/d'>7cm^^-ti#^®^U=3>M^^^i-§^^, f&m 
10 ^fHS, >'^><hy;P3 , >(7)^Slt (SiH 4 :Ar)^l:99iU 
0,mmiJ&6. 6 6 5 Pa (0. 05Torr) tl, RF/W-^O. 
0 8 7W/cm 2 <hU «M^3 5 0ttn. 

6 5 ox:izmm^nrc^\zxnxs^o)mmm^n u > 

15 T7>y7--JV§S^^Tt)J:^ 0 

&%7)U3>Km&^tsit£knyv^>m&MiRmzm2iVfcim, auti 
m&<Dm^mmz : &W}is^T^mfa&$>z>tz®, mtmfrzfc&nv rm^ 
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J^±©XHT»4£ 1 0 0 ±\Z&mm 10 2, Wtitmm 103a, T*ft*frMI 
10 3b £J£j&U Je&J8ig£WT5¥»#l$S£l§:fc&, iiOMCiy 
5 f>^HLTStl:^i$nit^#:I 1 0 4-1 0 8 

®l£^/&T£o ^ItWiJTte, 77X-7CVDS(IiD 1 1 5nm0f$*C 
10 Wtitmti/*) U>m(ffi.f&tkS i = 3 2 0= 5 9 N= 7 %. H= 2 %) 

0 3 (A) fcj*?\fc"5fc:, y-K*feftl&l 0 9±\zmm2 0~ 1 
0 0 nmOi 1 Oitll lOat, mm 1 0 0-4 0 0 nm©l2©il 

mi i o bt^iiMts. *nmw-e\z. tf-bmmmi o 9±icikjp 

15 5 0 nraO^>3'jH > Jgt/¥ 3 7 0 n m<D? >^Xf >JK£Jfi#c8Ui*r 
Ti> Mo, Al, C u^£>j^fcf*l£:7Git, £^»fB^*££j&#<>;-f <5 

*l£¥iS#JgH\ AgPdCu^Mffl^TfeiK Sfc, 2/pjPtiikIiE^ 
£*rT, #J;U3u MiP5 0 nm<D^>^X^>m. If 5 0 0 nm(D7JR 
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^Aty'j3>©^ (A 1 -S i ) fit, mm 3 0 nm(Dg.4t^?>m& 

m^mmvrc 3 mmmt btfe^K 3««tig£T>g>*i£\ 

il©7JR--)Aty'j3>0^ (Al-Si) il^x.T7Jl/$r^ 
5 At^XD^I (Al-Ti) £ffl^T*><J;^U ^3©#il©^ 

^IC, ^3 (B) tC^ti^^I^lSIIiDl/yXh^e.^^.TX^ 

112-11 7^^^l, hm®Rzsmm&Mf&-rz>rctb(Dm 1 ox.? 
^ytfmmzftoo ^i©i«>5 i >^iotiM2©i75 : >^ 

10 JLy^><!?\Zi$I CP (Inductively Coupled Plasma : ^|#^-& 

15 Tit, Cl 2 , BCI3, SiCl 4> CCl 4 ^«!:^itmi^^ 

*ii^Jttt, (^X^— >*) 5 0W COR F (13.56MHz) 

20 «@®«1f-rX«, 12. 5cmxi2. 5cm-ea50, n-f ;i/M<D«@® 
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^>^iSSte2 0 0. 3 9nm/min, T a N\zMTZ>Jiy7-> tfm&te 
8 0. 3 2 n m/m i nT$D, T a N {C^fT-SWCDjg^tt-H^J 2 . 5~C$> 
Z> 0 &Tc. Z.(Dm 1 (DJLy^->^f^mz^^X, W(D^—n — MU, m 2 6 ° 
5 £tf>SL l/yXh^^^STX^ 112-1 1 7^^tfl:^2 

(DJLy^-ytfgimz^z.. l7^>^^Xl;CF 4 tCl 2 i$ffiK 
"etMDfiXffimttZ: 3 0/3 0 (seem) £ U 1 Pa (DjE^jTn -f JH© 
ttSH5 0 0W (ORF (13.56MHz) S*&SXbT^7XY^4|$UT» 3 
0®mm<D2L ft ofeo g&ftl (KttX^— >?) (Ct>2 0W ©RF 

10 (13.56MHz) l^^AL. ^IWCt©ga;H77«E$WJDt5. C 
F 4 <hC 1 2 *jg-&Ufc^2 ©Xy ^>^^ttWJ8IB:^T a Ng|<hfc|n|*I 

gEiciyfv^sns. ^2 cox^^>^^#T©w^^-rsx^^>^ii 

M5 8. 9 7nm/min, TaNIC^f§X7f >^M«6 6. 4 3 
15 X*T£fc#>tC«, 1 0-2 0 %@^©SiJ-&'Zrx^^>^Btr B 1^til}P^-&'5i: 

h<D£-?2>z\£\z&o. mfemiz$im-rz>rt'fTxnEE<D%)miz£r)%s i ^ 

20 m\tl 5-4 5° <frtl«J;^ 0 

- ^ bt, m i cojiv^>^mm\z^K>mi (Dmmmtm 2 ©^*®^e, 

J&<5fg 1 (DmVtoimmm 119 — 124 (ill ©i«« 119a-124a 
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t$&2<Dmmm 1 1 9 t>~- 1 2 4 b) &M$itz> 0 f- hmmmttzzmm 

I10 9H 10-2 0nm@mx^^>^^n, ^lOMOitll 1 9 

5 5o dilTfcL Xy^>^;B;tf;UCS F 6 £C 1 2 £0 2 <*:£/B^ ^tl-^n 
^XMlt^24/l 2/24 (seem) £ U 1. 3 Pa ©H^Ta 
Jl/i0f@l:7OOff ©RF (13.56MHz) f A^Alt7°7X 
tX«yf>^2 5#ff o^o *MJ (a^X^-v) £fc 1 0W CORF 
(13.56MHz) t^^Al, ^MWtCftCOgB/WTXSffi^^lSPT^o Sg 
10 2<DJLy^>?mmT~<DW\Ztt-?Z>X.y^>tfmm\Z2 2 7. 3nm/m i 
n, TaNt^t5x>y?>^M«3 2. .1 nm/m i nt^D, T a N 

X^^>^ji^«3 3 . 7nm/rainT$i3> S i ONlZftTZ>W0)MlR 

15 -g\ iiii i 8 £<Dmnitfim^(Dx*mmo&ffl?Lz>z\£fiiT*^z> 0 *m 

PJT'ttiill 1 8 iz^xm8 nmU^iMO^t^K 

^C7)^l2<DX^^>^MaiCj;^WCD5 = — A°— 0° £&ofc„ Z\<D 

m2(DJLy^>^mmizjzKim2<Dmmm 1 2 6 1>~ 1 3 1 b^jjrrs. 
^icd#sib«, &<hA/£x^>^£tx-f, ^i©itn.2 6a 
20 -i3ia ttzZo t£&. m 1 (Dmmm 1 2 6 a~i 3 1 mi <Dmm 

m 1 1 9 a- 1 2 4 a£&£l^— -iMXT&S. fUlcOaiMcD 
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Sfc. 2Mmm\zVtKT. iJI5 0nm©^>nf>l> lJ?5 0 0 n 
mCT^-^AtyiJn^^ (Al-Si) E m!m3 0 nm©gft 

?-?>m&m&mm vtc 3 mmmt vrcm&. m 1 0x 7 f>^M 1 

5 0l7f>^#«!:bTH BC 1 s tC 1 2 t0 2 tSlg^»:fflK ^' 
n^n<D;tf7>fi?E«J££6 5/1 0/5 (seem) <h U SSi (a»XT 
— z?) \Z3 0 OWCRF ( 1 3. 5 6MHz) tA^SAb, 1. 2 P a <Z) 
ff^3T3-f ;H(D1SC4 5 0W©RF (13. 56MHz) «*&gAb 
T^X^^LTl 1 7=0><£>X-/^>^£?T7Lfcf<fc<> glCly^ 
10 ^l©I2©I-^>WtLTIl CF 4 tCl 2 t0 2 t^l\ -e 
tl^n©^fX^SW:^2 5/2 5/1 0 (s eem) <hb, SI#J 
t-^) l:t)2 0W(DRF (13. 5 6MHz) i^^SAL, 1 P a ©fE 
*T3<JH©tg(:5 0 0W©RF (13. 5 6MHz) i^^AH 

15 >yiItbTttBC l 3 iCl 2 £flH>, ^n^ftOtf X»£«Jt£ 2 0/6 
0 (seem) tU. MA i?) (Cttl 0 0WORF (13. 56 

MHz) iA$gAl, 1. 2 P a ©JE^j t □ < ;H©«tH 6 0 0 W© R 
F (13. 5 6MHz) S*SfiAlT^7X7§4«bTI*;5 1 >^ff 
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1 0 14 atoms/cm 2 tl, ;&Dj£®EE£ 6 0—100 k V£ bTff 5« ni^#4 
•r^^M^7nm<hUT, jftS«KlttU> (P) SfcfctfltSt (As) 

m i <Dmmm&zfif& 2 <DMnm 126-13 otfnm&tf^-rz 
^M^im^rr^x^&tK ttm&mzmi<D^fffi.wmmi 32- 

5 13 6«$n§, m 1 1 3 2- 1 3 6 £tefcl X 1 0' 6 - 1 

10 ^MlS:ffoTt)«kK . 

0 4 (A) \Z7ik-?&olzUi?X hfrt>teZ>~?X2 13 7-139 

T F T £ ff^T £ CD 5P * * ^JMMJ^R tP^©^ j2 C7) ^ £ £t 
it^^^t*^ VX^13 8«SE»|[IIi&<Dn^^;i/MTFTC7>— O 

%2<D Y-\L>?f'$m.\Z.&VZ>^ity K F-XS£ 1 . 5 
X 1 0 15 atoms/cm 2 Anii«JE£6 0- 1 0 0 kVtlt'J > (P) £ 

20 K-fc!>^T£„ ^tH ^20itll26b-128b$77^ib 

T&¥m&miz^m%m®,&&^m£tmizi&f$.znz>o mm. -?t,o i 3 7 

- 1 3 9T«:bn;t@^»;:te^;ta£n&^o z. o Lt, I2©^iil^i 
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4 0-1 4 2 <h, ^3©^Ml4 4«$n5, ^2©»I^ 
1 4 0-1 4 2 \z\*l X 1 0 20 - 1X10 21 /cm 3 ©Ig^ffltni^ 

t*s^>64&7n^&^3ni$nT^s. ^ 2 ^>^i|fi%®«t locals 

«6h©®«& n + mmt fen? 

aiflEfc^idcsn, i x i o ,s ~i x i o ,9 /ciD , ©iiftteH*rnsis#-^*rs^ 

13 8, 13 9 Tf«fcnfc««fi, ' i 2 © H-K >^jfiiT^tt«l3C*«J» 
iD*n^ *10^tt«|««1 4 6, 1 4 7 i/^, 

&V*7?, bfrZySLZ-?*? 1 3 7— 1 3 9 Sr&KU 

yX 1 4 8- 1 5 0 ^MlT04 (B) te^f <fc 5 fclfg 

15 3 CD H-fcT>^«l3g&ff e>o 

f*#-rS^$6#>7cS^J0$tlfc^4CD^M^®^l 5 1, 15 2Wf5 
©^1115111 5 3, 1 5 4^Mt§. 
20 Jfe, ^40»H«15 1 > 1 5 2l:«lX10 !0 ~lX107cm 5 © 

^mmmmi 51,15 2t^©igt'j> cp) tfimuatstutnm (n 
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—mm x$>%&. vm&ttJ*-rz>JFmw7£m<Dmmw j t<D 1. 5~3^m 
% 5 (D^mwmm 153, 154^2 £>^«/i 127a ©t-a° 

5 — gB£fi&£M^tc^f&$n<g> K>. 1xio i8 ~1X107cdi 3 ©I 

^fm^omm^m^n^o mnm 1 2 6 ~ 1 2 9 «t fto^- hnmtta 
10 -5c &rc. mnmi 3 oummmz&\,*T&ft&m&m&'?2>--jj<DnUi2 
te&o £t>\z, mmmi 3 n$mmffi\z$>^xv—xmi&&mf&-?z> 0 
^x. m%±m&mommm mxkvfcw ^mmmxtt, 

^<Dmmm\tmit^vn>m\zm£i£nz>ib<Dxtz<, te©^u n>&-g-tj 

(R TAS), ^c^«YAGl/-if-*fc«X^^-7l/-1f-^a® 
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m (3oo-55otti~i2nr B i©iii) &frt^ ¥m&m&*.mk 
-r&umzfto, (04 (O) zvumumiammmmmi 5 5\z&2-n 

m&L-t&o #^t% v-xgeai 1 3 1 \zmtz>uy*7 1; h*-;i^, ^ti 

1 2 9, 1 3 0\zm-TZ>n>$r# h*-;P<h, ^^^#j^lcB-r-5n>^ 
M^rX^^>^Lfc^, «6»ISI (H^L&H) &JLy9->?X bv/*-£L 

20 ^-cd^, a 1 , t l Mo, wt££&m^TmmRz$mmnm&Mf$.-rz> 0 
z\tL£><DnwH.zfwmn®<Dttmiz. Ais&nAg^^tm, * 
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VT. y-xiisfcij h u-i >mm 1 5 7 ~ 1 6 2 , hsan 1 6 4 , 

^MSB^l 6 3, IS^tt^l 6 5£^J&£*l£o 

^±CDli{CLT,n5 1 ^^;PMTFT2 0 hpft^HTFT2 0 2, 
nftMTFT2 0 3 &&TZ>mW]®& 2 0 6<h, nft^HTFT 
5 ^£&3iSi?iTFT 2 0 4, fete^M 2 0 5 £ &m~rz>mmffi> 2 0 7 — 

mm^2 0 7 iZ^V^X. i|TFT2 0 4 (nftWTFT) ^tt^ 

^*)iwtfcmmi 6 9, y- h^@^^^-r^>#M i 2 9 <D*rvm\zmj&is 
mtLTmmrz>m2(D^myoMm (n + mm) 142, nistbxn 

0 (y-bmmmtm-m) 1 1 8£imi#£bT\ ^2©i 

15 il30t, f#^1 1 5 2, 1 5 4, 17 0ttM$tlTH§. 

£7c, m«JlHll?§2 0 6 l;i:j3^T, nft^iTFT2 0 1 (£fll©n^ 

t^HTFD ti^-^^;w^®^i 6 6, ?-bmm&Mi&-?z>mnm 

1 2 6 (D~ffit&mm&frisxmtez>m3 (D^mwimm (n-mm) 144 
t. v-xmm&rciz h k i>xmm?2>m 2 <D^mmmm (n + m 

20 ^) 140 £WLT^£. 

£7t, mW)®%&2 0 6 IdcfcHT, p^t*JHTFT2 0 2Htt^t^^ 

m&mmi 6 7, ^-Mi^Mt-sttn 2 7©-^tie»J8t&^u 
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Ti&5»5^««ii« (vrnm i 5 3 ty-^twsfcttHM >® 

*tUT«li-r*»4©^>fi*«« (p + ««) 1 5 lStUTH*. 

K«HHK2 0 6JC^^T, nft^JHTFT2 0 3 (^2©nf 
t^HTFT) tttff^M««16 8, ^-hSS^MtSil 
5 H 1 2 8O^fflCil0»i(^ (n— mm 14 6ty-Xl*Sfcfl 
K 1/^ >M^^: LTiit^^ 2 O^lfitlM (n + M^) 14 1£WbT 

etl6©TFT2 0 1 -2 0 3 51M^t)tTy7 bUz?X?®&, 
^iTFT2 0 1 tp?t^iTFT 2 0 2 L-TJ&jfc*rtt 
£rE£<rgl$^£, nftWTFT 2 0 3 Oii^jgLT^?.. 

15 src, mm&wmmfttzn&m&iziz, GOLDi^-sn^t^ 

ITFT201 ©*ag*«iSUT^«. 
20 ^»(CttGOLDij|©TFTH*^T^-htiWT-A- 
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&*3, I^2O7 0iiTFTl:^^Tt)« ^ 2 CD p — +f — Jt<DMM\Z 

io if-5t7?^jRB i o 2 sunt u mmz^zzt-vmtmm&nv^ &mm 

1 0 2 tmtVom 10 3a £0)|R!£&j||ftft;4fcB 1 9 0ifiJ8f&i£tl (0 6 
(A)), MSllgSB^X^^iU^lpI^^^S (06 (B)) 0 ^©^FjRItbfc 
U—1f— )feliNd :YAGU- *f— 1 0 6 4nm) £m?j4 OWTtl 

timmvt* raajgtt, #fcjgtt£<>:m?.&&<, e#£© 

0 6 (A) (DiKm&nt£'&. M^Sl0 3a ±K^tffcT F T£ 
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^*fflVife^Jg»©K'fM31&ff PlRtt, 07»d^-r#fC, »£9 0 0± 
5 OiigI9 0 1 (®mgB9 0 2, h F^-TA-gB9 0 3, V-XF7 
<n-6P9 0 4, FPCS8B^9 0 5 &^tT) *^tT*« 9 0 6 \Z l/-if- 

mmm 2 ] 

15 o «^>i;>)Aifl:xx^), »ffc-f >s^AK{fcffi»<&& (1 n 2 o 3 

— ZnO)« (ZnO) ^£m>n»£<fc^. 

^©£L «^*feigbM6 0 0 \znzs?2 h-fc-)V&Wf&-?Z> a #^T\ H** 

mtmt£z>mmmm6 0 2 ^^-r§ 0 d©jgM«6 0 2«, 3>^^f 

20 K:M©TF T<DV-xm@££teh* W >S@fcMt5. 
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10 [HiiSM 3 ] 

fcUfe* M9 (A) te, ^^S^^-T-hMS. ^9 (B) «0 9 (A) £ 
A- A' T«)|ftfe»TffiiT^§„ ^T^$tlfcl 1 0 ltev-xfi^ 

15 mmm&. 1 1 0 2taigis, 1 1 0 3«y-hm^^ffi»iH!!^7r^<2> 0 $ 

fc, 110 4 fc££fitS1£, 110 5 tez/-)l>m-C$>r>, m 1 0)z/—)VM 1 1 

1108 «y-x^^^wjiEii^ lioi xtxy- hM^^ftm 

Klip 3(cA^$n^fS^^eii-r^>fci6<Dgain?a5»9, fl^A^^i 

t7Uyt7m^$:g:tfJfcZ> 0 fc£>. Z\ Z\T*teF P C Lfrm^ZtlT^U^tf. 
C(DFPCt«^U >hS3^S^ (PWB) /^IfcDtttt^nT^Tfc&^o 
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v < \t p w b Am k> h n <=> ntc vim & h-sts t> <o 1 1 z> „ 

wiii:o^Ti9 (b) ^ffl^t^ts. mm.i 1 1 0±\Z 
\zmwjm9&$Lzsmmu&mf$.-znx^z>&. z.z.xit, mwim^tvxv- 
5 xm^mmm\E\$& i 101 ^b^sbi i o 2*^$ntv^. mmo 
mm^rzitmmmi\zmmvr^mmm^m^z\^iz^^x, £«u 1 1 o 
fimmm 1 1 o otTiiiiD^tt^^, 

V — xm#Hffi»lHlK 110 1 linft^MTFT 1 1 2 3 <h p 
ftWTFT 112 4 .h^m^^ii-rcCMOSIU^^^^^n^o * 
10 fc, ffiSileI8S*^"rSTFTtt, ^^ICD C MO S EOES, PMOSIalg&fcL 

< nrnzmfc-rz z\thx&z> 0 

£tc. mm^l 1 0 2«X-T yf^fflTFT lllli, mM^PJBT 
15 fti i i2t^©KK>l:S^(:gl$tifc^i0tI (M 11 
l 3&^&m%i:<DWmiz<kK>Mf8.ZtiZ>o icta- ^<z>H3Sttc: 2 -o 

d^TtefglcD^Ml 1 1 3^TFT©KH>ifigiLT^§Mi 
20 &oTV>££:a?K 1 1 3©lTi<hUTy<j3>d^/ t i:'5Hl/ 
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it?-? >i«!:7;Rz^ASi^ttsiig^ >mt(D 3 mmmt 

tl, B.^, l^@£LT^fig£it-3££;^T£3o ^lOttll 1 1 3 

5 %.rc. licit (mm) in 3(dm^^«$6^#? (a*>^, 

m> ±^&££pm*i3) 1 1 1 4f)mf$.zn2> 0 mmmi 1 1 4u^mm 

mmi 1 1 4 ©i^i bx^ys©i)ttt7^ u t^c^^, mmwi 

1 1 4(D±ffiffi(Dfr\z8im¥& (0. 2wm~3/im) £W-r§tM£i#£: 

14 <h & s 4? © <^-rn hmm *r £ c £ **t # & . 
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^i©ti mm) 1 1 1 3±^«> mm-?*? &m\**ttmm&i* 
5 *fc^>^^xy h^tckoTtM^^ii i i 5'&m$imzm- 

filctS. SSK, Wafc^tt&^tf.JB 1 1 1 5±Ktefg2 CD«;© 1 
1 HAJ»USn5. ^tl^cfcO, il©f| 1113. flft^- 

^£^tfBl 115, RtfS£2©M 1 1 1 6^^,^§^^1 

i i 8-t)mi&znz>o z. z-cit^ytm^- 1 i i 8ttafif63ttt5Wt*5 
io ©Ttfei 1131 tmytm (bm) i i 3 2*^^^7-7^^- m 

15 £fc. SSft*^ 1118 SritihTS^^fc:^ 1 ~>-;Msf 1105, 

"Ml 1.0 7{^J;0it±S«l 1 0 4 £Hfi 9 ily-JP 
*T 1 1 0 5, ^2y-M 110 7 £bTteX^;/^j3g£m>£©#W 
£UV> 0 fjll is— JVU 1 1 0 5, f 2y-Ml 10 7ttTfS^c^ 

20 *Hig^J-r«^it*« 1 1 0 4^Mf§TOtbX^7Xai^ 

FRP (Fiberglass-ReinforcedPlastics), PVF (>}?Ufc* 
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7y#&tii&mKZ> ^ly-Ml 105, ^2y- 

Mt\ 107 &m^TM±mmi 1 o 4^mmvr^ zzizmm <sm®> 

W±<Z>£ "5 (C UT^if^^ 1 is-frtt 110 5, fg 2 1 1 0 

5 7 \zmA-rz>z.tiz£K>, ^ytmT&ftmfrt>$c.'£:izmwi-?z>z.t&x*%, 

&fz. miommi 1 1 3 h^xmmmmm^m^mt^mmytmom^t 

10 *mMMxi*Wim±\zmmik&M&<E;t$m&Bf8.v. mmik&yo* 

^tsm±\zmMmmx&&mm*Mi$.Tz>t^offim (ut. ±mmmmm. 
tLfrM&^vrctf, mm±\z&Mit&wm&mf8.zn. mm<t& 

15 .$0 t^ommtvxh^K 

mmm3X'U, ^^x^y^mm±izm^tirzmm^m^^ytm 
w-?z>mm<Dj&vt\z'D^T-£ t>\zMfr<mw?z> 0 
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010 (a) loitmm.. 4 items (±^t&mtn&). 4 2^ 
mm (mm) 4 6«tftt&&„ 

TFT4 6I^^T, 4 6attft^M®«, 4 6b, 4 6ctty- 
5 7,mm$ifMFU-( >mm, 4 6d^'-hlE 4 6e, 46f«V-X 

FTTSoTfed:^. 4 6 f fiil©ti4 3<i:-MtTl^5C 

<hl: J: D T F T 4 6 <h^iT§S®T*§ 0 

io in io (a) tte-ffimt£zmmffim&m 1 o cb) \z^-r a 

Hio (b> iz^^xit, m i (DmmhmmtKDmtiLiojjfim 1 o (a) 

©fiit^&oT&D, ill ©mH£/\ 0 ^-->^b/i^ gm& 
0 10 (A) tte-gBM&SIUrMfit^ 1 0 (C) \Z5<T 0 

15 010 (o tc^v^xte. mmmmm&z z\z lmmvztix&r). mi 

£fc> i!4 1©WMtlTH 010 (D) {C^-riz^i^^-A- 

20 ^^MO^te#^l|g?rfflVin^ 010 (E) {C^T=fc5&^ 

^;«<Z)^:te1i^£^*Ui, 010 (F) tc^-TJ;^^^^, 
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m&m ii, 012 t^-r 0 

011 (A) tt/t-y^-;P3>tf3.-^T&0, *#2O0l, mmxts 
§152 0 0 2, :g^g&2 0 0 3, H 2 0 0 4^^tfo 

il 1 (B) tetf^^^T&O, ##2 10 1, 3l?Kg&2 102> # 
15 ^A77gP2 10 3, }gf£7W y^2 10 4, /tyr'J- 2 1 0 5, g*feSB 2 
1 0 6^£^"t? 0 

011 (C) tt^E/W;U3>tfi — ^ (^E-fc*;Un>tf^L-^) T'&K). 
**2 2 0 1,*^7^2 2 0 2, £#$2 2 0 3, mftX<i 7^2 2 0 4, 
*^SP2 2 0 5^£^tn 

20 011 (d> ^u^^K^mmvtaummw- mr, tsu^^u^) 

^^§7°I/-t-T$i9, *#'2 4 0 1, 1^352 4 0 2. X tf-#g& 2 
4 0 3, fSg*$g#2 4 0 4, iifeTW y 5 1 2 4 0 5 ^£#tr„ dCD^ 
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U-^ — mzmmfctlsTD VD (D i g t i a l Versatile 

Disc), cD^iK ^mmn^m^m^-A^^ 

fx O ^<h^T#-5o 

0 11 (E) fcy i zS5')lt>*7T*$>r), 5 0 1 , Sg^gB2 5 0 2, 

5 }£Bgg£2 5 0 3, if^X<75 1 2 5 0 4, SHigS (0^b&V>) m&<§$S 0 

m i 2 (a) itmwmmx-$> k> , 2901, ^Ptati^ 2 902,^ 

^A^fB2 9 0 3, g^2 9 0 4, J&fEX-T ry 5F- 2 9 0 5 , 7>ft2 9 
0 6, mmXtim (CCD, -T*->Hz:>lH£) 2 9 0 7f^tf„ 

®i2 (b) teM&mm m^wm) t*o> **3ool *^gP3o 

10 0 2,3 0 0 3, |S1t^#:3 0 0 4, Jtf^X-1'^^3 0 0 5, 7>^i~3 0 
0 6^^^tfo 

012 (C) ttf^X7'KTSD, ##3 10 1, ^-fr 3 102, S 
^ffl3 1 0 3^£"g-tfo 
^tof:il2 (C) t^fr^ X7°l/^nW/M^fc^S0[)fe©, #j 

20 JE^, #l»tj l-ScD^cOck-S^m^^ii-^^^S^^^fflViTfell^-r 
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mm. mmm, ^rcitu-^-^mMhmmmt<Dm^mmiz^^xm^ 

m^mm^mt^^^z\t^mumtmmt<Dm\z^mmitmm^^L 
mm^mtmm^mm^mz^r)m$^mm<tmm^r^mm^mm 
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7. mwL±.\zmm®mt. mmm®m\z&'rz>&mmt, m&mm\zm~tz> 

5 

mi&mm*m<ti£ j &z>z\ii\z&*). mummm torn, ^tctemmmt 
mm torn, &.rc «m mmmm t. <d =k xsmumtmm t o momjj \z # 

8. s«±^^M®<t. m^mmizm-r^mitrnmh. mmtwm<D±jjiz 

mB^mm^m^it^z\tX'mmm<tmmt<Dmiz^mm^mm^m^. 
20 -r^ist. 

m^mBmu^^m^miz^K>mm^mmtmtmit^m(Dmz^x 
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5 10. »^9(-^^T, mff2l/-if-7t«> gi^iI£fc«A 0 ;UXfglg<D 
Mo. Cr, Nd> Fe, Ni, Co, Zr, Z n if* £ jtfcfnfcTClSt. 

15 13. s»:£J16 7I>Ml 2 ©^Ttl^-fc&^T, MfBS^«^^X^«^fe 
tt53SSlg-e & D . MfB3£ff # y 7 X ^ 2/ * SIS, ^{^7X^7 ^1 

14. m^6 7!;Mi 3(Di*-?rLfr— iz&\,*t. wm&mmmit, mmh^ 

20 i^t^if, j*^u-m^ Mi^-r*-H\ *fc«->Un>Sgi^ 
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mm) 

S^±(c^SS l l &mif, £ ^IchuIS^S® l l tiUttlbil l 2 

15 mit^m i 2 (Di^jfc^ittti i 6 tmtmm 1 2 £©#®k:*5h 



